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any one offspring, so also it is a matter of chance as to what
half of the total inheritance of the parent will be passed to
one of the offspring. In dealing with inheritance in a quanti-
tative way, we are confronted with various functions of the
factor " | ". Thus, two offspring from the same parents, that
is, with the same pedigree, are not necessarily equipped with
the same set of genes, their inheritances are not precisely
identical.1 On the other hand, having the same pedigree
would increase the chances that the two offspring would exhibit
a certain degree of likeness ; and these chances would be still
further increased if closely assortive matings according to
pedigree had been made among the near ancestors, that is,
if their near ancestors had been inbred.
With n pairs of allelic genes the possible number of gametes
is 2n, the number of different genotypes is 3n (p. 20). If n
is at all large, it is virtually impossible to secure two
individuals which are precisely similar in genetic constitution,
so that there is always some genetic variation to be found.
The chief exceptions to this are " identical " or monozygotic
twins, which develop from the same ovum and are genetically
alike. They are extremely rare ; for example, Bonnier (1941),
who has been collecting identical twin heifers for experiment, has
calculated from calving statistics in Sweden that one half of one
per cent, of all calvings are twin heifers, and 10% of the twins
of like sex are monozygotic, so that the offspring of about
2000 calvings. are required in order to obtain only one pair of
identical twin heifer calves. With such exceptions, the greatest
certainty in breeding is that no two animals will be alike.
However, if large numbers of genes are present, a considerable
proportion of them must be concerned in the generic and specific
characters, i.e* in establishing the general gene complex upon
which those genes of consequence to the breeder are expressed.
It is also a physical impossibility for any sire to mate with
even a significant proportion of the possible combinations of
those genes for which he is either homozygous or heterozygous-
Even with artificial insemination, which can greatly extend
1 This can easily be tested by writing down a hypothetical genetic
formula, e.g. AaBBCcdd, . . . , and, at the toss of a coin, for each pair
of genes noting which member would by chance be passed on into a
gamete; then repeat for a second gamete, and so on.